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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gragert (US Patent No. 724,569) in view of Notzon (US Patent No. 6,622,612) in view 
of Black (US Patent No. 1 ,721 ,245). 

Gragert teaches: 

limitations from claim 1 , an energy efficient pump apparatus, comprising: a first 
closed conduit (8) having a first and a second end; a first movable piston (11) 
having a closed end having an effective length A greater than a median radius of 
the first closed conduit (see FIG. 2); and a drive member (10) connected to a top 

end of the first movable piston (1 1 ) and operable to move the first movable piston 
up and down along the first closed conduit, thereby enabling the first movable 
piston to displace fluid along the first closed conduit (Page 1 Lines 98-102); 

Gragert does not teach a hydrodynamic seal between the piston and conduit. 



Notzon teaches 



Application/Control Number: 10/579,513 
Art Unit: 3746 



Page 3 



limitations from claim 1 , a pump including a moveable plunger (5) and a closed 
conduit (51); such that a first gap having a predefined median size is formed 
between the first movable piston and the first closed conduit; (i) wherein the first 
movable piston is movable in the first closed conduit at a velocity relative to the 
first closed conduit such that as the first movable piston moves along the first 
closed conduit, the first movable piston creates a substantially tortuous leak path 
forming a hydrodynamic seal between the first movable piston and the first 
closed conduit (C. 2 Lines 43-63 teach a gap with a hydrodynamic seal creating 
a tortuous path); (ii) an efficiency of the hydrodynamic seal is based on the 
predefined median size of the first gap, the effective length A of the first movable 
piston, and the velocity of the first movable piston (one of ordinary skill in the art 
would find it obvious that the dimensions and method of use of the piston and 
hydrodynamic seal would have a direct effect on the efficiency of the seal); 

It would have been obvious to one of ordinary skill in the art of pumps at the time 
of the invention to utilize a hydrodynamic seal within the pump of Gragert, as 
taught by Notzon, in order to reduce the need for separate seal parts which are 
subject to wear and failure. 

Neither Gragert nor Notzon explicitly teach that the drive member (10 from 
Gragert) is flexible. 

Black teaches the use of a flexible drive member (~7) for driving a piston (2) 
within a conduit (1 ) in order to pump a fluid (Page 1 Lines 91 -1 05); 

It would have been obvious to one of ordinary skill in the art of pumps at the time 
of the invention to provide a flexible drive member in the pump taught by Gragert 
and modified by Notzon, as taught by Black, in order to reduce wear, improve 
piston sliding and reduce wear due to misalignment (Page 1 Lines 1-54 of Black). 
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Gragert, Notzon and Black disclose and teach of the pump in claim 1 . 
Gragert further teaches: 

limitations from claim 2, wherein the movable piston comprises a one way valve 
(13) disposed therein, and the first moveable piston (11) and the first closed 
conduit (8) are arranged in such a way that when the piston is moved back and 
forth along the first conduit, the movable piston pulls and pumps fluid along the 
conduit (Page 1 Lines 81-102); 

limitations from claim 3, wherein the first closed conduit is positioned at an angle 
other than horizontal (see FIG. 2) said the first closed conduit (8) further 
comprises a one-way inlet valve (14) at a lower portion thereof, and the first 
movable piston (1 1 ) and the first closed conduit are arranged such that when the 
first movable piston is moved up and down along the first closed conduit, fluid is 
pulled into and pumped up the first closed conduit (Page 1 Lines 81-102); 

limitations from claim 6, further comprising a pipe (3) having a top end and a 
bottom end, wherein (i) the bottom end of the pipe is attached to the top end of 
the first closed conduit (8), (ii) during an up-stroke of the pump apparatus, the 
first movable piston (1 1 ) is pulled up by the flexible drive member (1 0), and 

during a down-stroke of the pump apparatus, the first movable piston is pulled 
down by gravity (Page 1 Lines 89-91), thereby pulling and pumping fluid into and 
up the pipe; 

limitations from claim 7, a second closed conduit (9) having a top end and a 
bottom end, and including an outlet (5) disposed at a lower end of the second 
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closed conduit; and a second movable piston (12) loosely disposed within the 
second closed conduit; such that a second gap having a predefined median size 
is formed between the second movable piston and the second closed conduit 
(FIG. 2), the second movable piston including a rigid drive member (10, above 
the piston), wherein the bottom end of the second closed conduit (9) is attached 
to the top end of the pipe (3), and during operation of the pump apparatus the 
first and second movable pistons (11, 12) move in the respective first and second 
closed conduits (8, 9) to facilitate fluid flow into the first closed conduit, such that 
the fluid flows into and up the pipe on the up-stroke, and out of the outlet under 
pressure on the down-stroke (Page 1 Lines 81-102); 

limitations from claim 8, further comprising an outlet pipe (4) connected to the 
outlet at the lower end of the second closed conduit (9) and a one-way outlet 
valve (7) disposed in the outlet pipe to limit the amount of force required to move 
the first and second movable pistons on the up-stroke (Page 2 Lines 25-34); 



Claims 1, 6-7 and 9 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Robaugh (US Patent No. 149,953) in view of Notzon (US Patent No. 6,622,612) in 
view of Black (US Patent No. 1 ,721 ,245). 



Robaugh teaches: 

limitations from claim 1 , an energy efficient pump apparatus, comprising: a first 
closed conduit (lower half of tube A) having a first and a second end; a first 
movable piston (A2) having a closed end having an effective length A greater 
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than a median radius of tine first closed conduit (see provided Figure); and a drive 
member (D2) connected to a top end of the first movable piston (A2) and 
operable to move the first movable piston up and down along the first closed 
conduit, thereby enabling the first movable piston to displace fluid along the first 

closed conduit (see entire document); 

Robaugh does not teach a hydrodynamic seal between the piston and conduit. 
Notzon teaches 

limitations from claim 1 , a pump including a moveable plunger (5) and a closed 
conduit (51); such that a first gap having a predefined median size is formed 
between the first movable piston and the first closed conduit; (i) wherein the first 
movable piston is movable in the first closed conduit at a velocity relative to the 
first closed conduit such that as the first movable piston moves along the first 
closed conduit, the first movable piston creates a substantially tortuous leak path 
forming a hydrodynamic seal between the first movable piston and the first 
closed conduit (C. 2 Lines 43-63 teach a gap with a hydrodynamic seal creating 
a tortuous path); (ii) an efficiency of the hydrodynamic seal is based on the 
predefined median size of the first gap, the effective length A of the first movable 
piston, and the velocity of the first movable piston (one of ordinary skill in the art 
would find it obvious that the dimensions and method of use of the piston and 
hydrodynamic seal would have a direct effect on the efficiency of the seal); 

It would have been obvious to one of ordinary skill in the art of pumps at the time 
of the invention to utilize a hydrodynamic seal within the pump of Robaugh, as 
taught by Notzon, in order to reduce the need for separate seal parts which are 
subject to wear and failure. 

Neither Robaugh nor Notzon explicitly teach that the drive member is flexible. 
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Black teaches the use of a flexible drive member (~7) for driving a piston (2) 
within a conduit (1 ) in order to pump a fluid (Page 1 Lines 91 -1 05); 

It would have been obvious to one of ordinary skill in the art of pumps at the time 
of the invention to provide a flexible drive member in the pump taught by 
Robaugh and modified by Notzon, as taught by Black, in order to reduce wear, 
improve piston sliding and reduce wear due to misalignment (Page 1 Lines 1 -54 
of Black). 



Robaugh, Notzon and Black disclose and teach of the pump in claim 1 . 
Robaugh further teaches: 

limitations from claim 6, further comprising a pipe (E) having a top end and a 
bottom end, wherein (i) the bottom end of the pipe is attached to the top end of 
the first closed conduit (A), (ii) during an up-stroke of the pump apparatus, the 
first movable piston (A2) is pulled up by the flexible drive member (D2), and 
during a down-stroke of the pump apparatus, the first movable piston is pulled 
down by gravity (along with the reduced friction of the seal), thereby pulling and 
pumping fluid into and up the pipe (see entire document); 

limitations from claim 7, a second closed conduit (D) having a top end and a 
bottom end, and including an outlet (opening at the lower end of the inner tube) 
disposed at a lower end of the second closed conduit; and a second movable 
piston (D1) loosely disposed within the second closed conduit; such that a 
second gap having a predefined median size is formed between the second 
movable piston and the second closed conduit (see the provided Figure), the 
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second movable piston including a rigid drive member (D2), wherein the bottom 
end of the second closed conduit (D) is attached to the top end of the pipe (E), 
and during operation of the pump apparatus the first and second movable pistons 
(A2, D1) move in the respective first and second closed conduits (A, D) to 

facilitate fluid flow into the first closed conduit, such that the fluid flows into and 
up the pipe on the up-stroke, and out of the outlet under pressure on the down- 
stroke (see entire document); 

limitations from claim 9, further comprising: a closed sleeve outlet conduit 
comprising a closed sleeve (larger diameter portion of Tube A) and an outlet pipe 
(E) connected to an upper portion of the closed sleeve, the closed sleeve outlet 
conduit covering the second closed conduit (D) and creating a second gap (see 
the figure) between an outer wall of the second closed conduit and an inner wall 
of the closed sleeve, such that the second gap is sealed both at a bottom and a 
top of the closed sleeve outlet conduit, and such that substantially any fluid 
flowing through the outlet at the lower end of the second closed conduit flows into 
the second gap (see Figure), wherein during operation of the pump apparatus 
the first and second movable pistons (A2, D1 ) move in the respective first and 
second closed conduits (A, D) to facilitate fluid flow into (i) the first closed 
conduit, into and up the pipe and into the second closed conduit during the up- 
stroke, and (ii) through the opening of the second closed conduit, into the sleeve- 
conduit gap and out of the outlet pipe under pressure during the down-stroke 
(see entire document); 
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Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Robaugh (US Patent No. 149,953) in view of Notzon (US Patent No. 6,622,612) in view 
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of Black (US Patent No. 1 ,721 ,245) as applied to claims 1 , 6-7 and 9 above, and in 
further view of Gragert (US Patent No. 724,569). 

Robaugh, Notzon and Black disclose and teach of the pump in claims 1 , 6-7 an 9 
above, but do not teach a check valve in the outlet pipe. 

Gragert teaches: 

limitations from claim 8, a pump comprising an outlet pipe (4) connected to an 
outlet (5) at a lower end of the second closed conduit (9), and a one-way outlet 
valve (7) disposed in the outlet pipe to limit the amount of force required to move 
the first and second movable pistons on the up-stroke (Page 2 Lines 25-34); 

It would have been obvious to one of ordinary skill in the art of pumps at the time 
of the invention to provide a valve in the outlet of the pump taught by Robaugh 
and modified by Notzon and Black, as taught by Gragert, in order to relieve 
pressure on the pistons during reciprocation. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHRISTOPHER BOBISH whose telephone number is 
(571)270-5289. The examiner can normally be reached on Monday through Thursday, 
7:30 - 6:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571 )272-71 1 8. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Christopher Bobish/ /Charles G Freay/ 

Examiner, Art Unit 3746 Primary Examiner, Art Unit 3746 

10. B./ 

Examiner, Art Unit 3746 



